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Forecasting UNLV GPA Based on NeedCD Group
Richie Abenoja, Jean-Paul Castro, Andreana Chua, and Jennifer Lee
MATH 365
Department of Mathematical Sciences, University of Nevada, Las Vegas

Problem: Is the outreach program at UNLV benefiting those with specific needs?
Introduction

The Center for Academic Enrichment & Outreach at UNLV is a
service that provides university students with the resources
they need in their college career. The Center has established
federally-funded programs that helps low-income individuals,
first-generation college students, and individuals with
disabilities to progress throughout their academic career.
These programs include tutoring, personal counseling,
mentoring, financial literacy & guidance, and scholarships.
With all this, the Center hopes to create a community in
which every individual can fulfill their post-secondary
educational objectives [1].

GPA Averages for Each Need Group

Mathematical Concept Explanation

The polyfit function returns the coefficients for a polynomial
that finds a best fit for a given set of data. The polyfit function
implements the least-squares method which minimizes the
sum of the squares of the offsets of the points from the curve,
which are called residuals.
Once the linear regression line has been obtained, the polyval
function can be used to calculate data values based off given
inputs. These outputs can be used as predictions for data
points which have not yet been obtained.

This can be represented in the matrix form as:
A = [t0 , t1 , . . . , tk ; 1, 1, . . . , 1]T;
x = [m; c]T;
b = [y0 , y1 , . . . , yk ]T;
One can find the line of best fit by solving the equation ATAx*
= ATb, where x* is a least-squares solution to Ax = b if
∥ 𝐴𝐴𝒙𝒙∗ − 𝒃𝒃 ∥ ≤ ∥ 𝐴𝐴𝒙𝒙 − 𝒃𝒃 ∥ , for all x in Rn

For each NeedCD group, we calculated the average per
year from 2010 to 2014. We then used the polyfit function
to find the best fit for each group over time. Out of all of
the NeedCD’s, 2, 8, 10, 12, and 14 were the ones that we
found to have a declining linear regression line. These
groups correspond to Low Test Scores, High School
equivalency, Out of the academic pipeline for 5 or more
years, Limited English Proficiency, and Lack of academic
preparedness for college level course work. Therefore,
these are the groups that we believe should be areas of
focus for our Center for Academic Enrichment & Outreach.
It would be beneficial for them to create more programs
and place more emphasis on programs that would benefit
students who fall into these categories.

Conclusion

Note: For Need(5), only the data for 2010 was given, so it was not included in our analysis

Least-Squares Method Explained
[2] Least-squares are used when the linear system (Ax = b) is
inconsistent, or has no solutions. When finding the line of
best fit, we are essentially solving for the overdetermined
system of the form:
mt0 + c = y0 ; mt1 + c = y1 ; . . . ; mtk + c = yk ;

Analysis

Graphs

NeedCD Key

With this information, it can be determined whether or
not each group is improving or not with the help of the
outreach program. If there are specific groups that are
trending downward, then we can notify the outreach
program in hopes that they are able to better focus on
programs that will benefit the groups that are currently
suffering most.

Acknowledgements

We would like to thank Ambu Yegappan, Director for
Information Technology at UNLV’s Center for Academic
Enrichment and Outreach for providing us with the data of
the students from the Outreach programs.

References

[1] “About the Center”, The Center for Academic
Enrichment & Outreach, University of Nevada Las Vegas,
http://caeo.unlv.edu/about.
[2] Lee W. Johnson, R. Dean Riess, and Jimmy T. Arnold,
“Introduction to Linear Algebra”, 5th ed., Pearson
Education, 2002.

